In-vivo studies were carried out on albino rats fed "Onunu" and "Mgbam", traditional diets of the Ikwerre people of the Niger Delta, Nigeria. In this study, the test diets ("Onunu" and "Mgbam") were prepared using the ordinary traditional cooking methods, the reference diet was Nutrend (a commercial infant food) while the basal or protein-free diet was formulated using corn starch, palm oil, vitamin and mineral mixture, non-nutritive cellulose and sucrose. The body weight change (BWC) of rats fed the different diets was highest in the rats fed Nutrend (84.14 ± 1.99g) followed by rats fed the test diet, Mgbam (54.31±1.84g) and least in rats fed the basal diet (5.52±6.38g). The total feed intake by the rats fed the diets did not differ significantly (P>0.05) from each other while the biological value (BV) was highest in the rats fed Nutrend (87.10±5.90%) followed by the rats fed Mgbam (63.64±6.56%) and significantly higher (P<0.05) than that of Onunu (43.77±5.37%). Variations was observed in organ weight of rats fed Nutrend and the other diets however, rats on the basal diet had the lowest organ weights while the rats feds Nutrend gave the highest heart, liver, spleen and pancreas weight followed by those fed Mgbam which also gave the highest kidney weight. The present study have shown that the values obtained with the test diet, Mgbam compared favourably with the reference diet (Nutrend) in all the parameters investigated and should be considered a good diet nutritionally.
INTRODUCTION
Through history, the processing of food has been the main pre occupation of all human beings and many materials have been accepted as foods depending on such factors as geographic environment, climate, nearness to sea, tradition, economic status, religious beliefs, and to some extent, individual tastes (Umoh, 1972) . Musaiger et al. (1990) defines traditional diets as those foods which are locally available and consumed by a large sector of the community. They are related to cultural super foods as classified by the anthropologists and sociologists (Okaka and Okaka, 2001 ). These traditional diets are mainly made from crops that are cultivated and processed within or around a particular ethnic group or community (Amadi et al., 2011) .
Many biological methods have been applied in the evaluation of the performance of dietary protein (NAS, 1963) and some of them include protein efficiency ratio (PER), net protein utilization (NPU) and biological value (BV). All these methods are mostly based on the change in body weight and nitrogen balance at definite levels of dietary protein (Yamaguchi and Kandatsu, 1973) however; BV provides a good measure of the usability of proteins in a diet and also plays a valuable role in detection of some metabolic diseases (Pellet and Young, 1980) . Sellers et al., (2007) reported that the evaluation of organ weights in nutrition and toxicology is an integral component in the assessment of pharmaceuticals, chemicals, medical and nutritional devices.
"Onunu" and "Mgbam" are traditional diets produced and consumed in the Niger-Delta region of Nigeria. "Onunu" is peculiar to both the Ikwerre and Kalabari ethnic nationality and prepared mainly with white yam (Dioscorea rotundata) and ripe plantain (Musa paradisiaca) while "Mgbam" is a melon-fungus cake peculiar to only the Ikwerre ethnic nationality. Amadi et al. (2011 a&b ) has reported on some nutritional parameters of these diets. The chemical and sensory evaluation of melon fungus (Pleurotus tuber regium) and melon fungus cake has also been reported by Onyeike and Ehirim (2001) . However, the present study was designed to examine the effect of these diets on the growth performance and organ weight of albino rats.
MATERIALS AND METHODS
The study on "Onunu" and "Mgbam" was carried out in Isiokpo community in Ikwerre Local Government Area of Rivers State situated in the Niger Delta region of Nigeria where they are produced for consumption.
Materials: The ingredients used in the preparation of "Onunu" and "Mgbam" were purchased from local markets in Isiokpo, Ikwerre local Government Area of Rivers State, Nigeria.
Preparation of "Onunu" and "Mgbam" The preparation of the test diets, "Onunu" and "Mgbam" was carried out using the traditional methods as described by Amadi et al., (2011 a&b ) Preparation of Test Diet Samples for Analysis The prepared samples of "Onunu" with stew mixed homogenously and "Mgbam" were dried in an oven (Gallenkamp, size 3, hot box, London, UK) at 70 0 C for 48h The dried samples were ground with a hand mill into powdered form and stored in air tight containers at 4 0 C until required for analyses.
Basal diet: The protein free or basal diet (D 2 ) was formulated by adding 120g sucrose, 150g cellulose powder, 80g red palm oil and 10g of vitamin and mineral mixture to 640g of corn flour in a bowl. The entire contents of the bowl were mixed homogenously to give one kilogram of the basal diet.
Reference diet: The commercial infant food, Nutrend TM (from Nestle Foods Nigeria PLC) served as the reference diet (D 2 ).
Rat feeding study The method of Onyeike et al. (1995) was adopted. A total of 24 disease free stocks of weanling albino rats of the Wistar strain were used in the feeding that lasted twenty eight days. The rats were weighed and allowed to acclimatize to their new environment with a commercial rat feed for four days and reweighed. Their initial weights were however taken after acclimatization. The rats were then allocated on the basis of weight and litter origin to four diet groups (D 1 , D 2 , D 3 and D 4 ) of six rats each in such a way that the group mean weight did not differ by more than ±2.00g/mean rat weight. Each of the rats was housed on a single cage with facilities for food, water, faecal and urine collection. Each diet group was assigned one of the four diets, the composition of which is given in Table 1 . received the test diet, "Mgbam". Feed and water were given to the rats ad libitum for the 28-day of study and weighed weekly. The daily feed intake was recorded, while the faeces were collected daily and dried for analysis. At the end of the feeding period (28 days), the rats were finally weighed and then sacrificed by exposure to chloroform in a closed container (euthanization). The carcass was weighed, appropriately labeled and incisions made into the thoracic and body cavities. Liver, kidneys, heart, spleen, lungs and pancreas of the rats were excised and organ weights taken. The organs were returned into the individual carcasses and each carcass was dried in an oven at 80 0 C for 72h, weighed, ground and stored in a desiccator for further nitrogen determination. The feed, faecal and carcass nitrogen contents were analyzed according to standard methods (AOAC, 1990) . The food conversion ratio (FCR), protein efficiency ratio (PER), net protein utilization (NPU), true digestibility (TD) and biological value (BV) were all calculated using the methods reported by Onyeike and Morris (1996) . Organ weights relative to carcass weights were calculated.
Statistical Analysis: All values were reported as means ± standard deviations. The values of the various parameters were analysed for statistical significant differences using SPSS 17.0 software programme.
RESULTS AND DISCUSSIONS
The results of the body weight gain of rats fed the diets and their performance characteristics are shown in Tables 2 and 3 respectively. Table 2 shows that the body weight change (BWC) was highest in rats fed the reference diet, Nutrend (84.14±1.99g) followed by rats fed the test diets, "Mgbam" (54.31±1.84g) and "Onunu" (32.10±6.38g). The result showed that there was significant differences in the body weight gain of the rats fed the diets. Similar results have been reported by Ayalogu et al., (2003) and Essien et al., (2010) . Values are means ± SD for 6 rats per dietary group (n = 6). Values in the same row with different superscript letters are significantly different at 5% level.
a.
Initial weight is weight of rat at the start of the feeding period. b.
Final weight is weight of rat at the end of 28-day feeding period. c.
Body weight change (BWC) was recorded as the difference between initial and final body weight at the end of the feeding experiment.
The relatively higher increase in body weight of rats fed the test diets (Onunu and Mgbam) over the basal diet indicate that heating increased the inactivation of the anti nutritional factors especially trypsin inhibitors (Onyeike et al.,1995) . The lower body weight gain of the rats fed "Onunu" and basal diets may be attributed to lower food intake. Obizoba (1995) reported that animals are known to eat more food when it has good organoleptic appeal. Body weight change depends on the amount of feed consumed and the ability to utilize the food (Essien et al., 2010) .
The total feed intake of rats on Nutrend was higher than for rats on other diets even though there was no significant difference (P>0.05) except that of the basal. The observed high feed intake of rats on Nutrend could be because of the addition of sucrose and vanillin to the product by the manufacturers thus making it more palatable. Food intake can be influenced by palatability, source of nitrogen and essential amino acid profile (Anyika et al., 2009) . The higher food intake of rats fed Nutrend (243.65g) and the test diets, Mgbam (240.88g) and Onunu (240.82g) might be due to a combination of these factors.
The carcass nitrogen of the rats fed the different test and reference diets were significantly (P<0.05) different, with rats fed Nutrend showing the highest (5.94g) followed by Mgbam (5.12g). The lowest carcass nitrogen was observed for rats fed the basal diet (3.18g). Feed conversation ration (FCR) was highest in Nutrend fed rats (0.34) followed by rats fed Mgbam (0.22) . This might also be due to the high protein content of the diets. Rats on the basal diet showed a very low FCR (0.021) and was significantly lower (P<0.05) than that of Onunu (0.13).
The protein efficiency ratio (PER) was highest in the rats fed Nutrend (1.93) followed by rats fed Mgbam (1.68) although, there was no significant difference (P>0.05) between them. PER is based on the fact that weight gain in a growing animal is proportional to the gain in body protein (Mortimore, 1982) . The PER observed for the Nutrend fed rats confirms this fact. The poor growth performance of rats fed Onunu may be due to the presence of poor quality proteins as a result of low quality of sulphur containing amino acids. Similar observations had earlier been reported for raw and autoclaved African yam bean (Onyeike, 1993) and raw diluted Tamarind seeds (Vadivel and Pugalenthi, 2007) and dehulled tamarind seeds (Vadivel and Pugalenthi, 2010) . PER value below 1.5 indicates a protein of poor quality; between 1.5 and 2.0 an intermediate quality and above 2.0 good quality proteins (Friedman, 1996) . Hence, the proteins of Onunu (PER value of 1.11) may be considered a diet with poor quality protein, whereas Mgbam (PER value of 1.68) as protein of intermediate quality.
The net protein utilization (NPU) was observed to be highest in the rats fed Mgbam (60.00%) while the NPU of rats fed Nutrend (55.00%) showed a significant increase (P<0.05) when compared to that of Onunu (42.50%). The NPU pattern exhibited in Mgbam may be attributed to its high protein content. NPU reported for Mgbam agrees with that reported for such animal proteins as crude casein (60.00%) (Miller and Bender, 1955) . Ikewuchi et al., (2009) and Essien et al., (2010) . This could be attributed to the better digestibility of the animal protein included in these diets than Nutrend (Essien et al., 2010) .
The biological value (BV) of the Nutrend-fed rats (87.10%) was significantly higher than those of the test diets. This shows that rats on Nutrend had higher nitrogen retention than those on the test diets (as also reflected by the high NPR value). It may be inferred that the essential amino acids in the products are present in sufficient quantity to meet the needs for growth as earlier reported (Young and Bier, 1987) . Similar results have been reported by Ikewuchi et al., (2009), Vadivel and Pugalenthi (2010) and Essien et al., (2010) . Rats fed Mgbam however had appreciably high BV value of 63.64% while that of Onunu was low (43.77%). The BV of Mgbam (63.64%) was comparable with the BV of "Khitchri" supplemented with 2.5% fish protein concentrate (a Pakistani traditional weaning food) as reported by Hussain et al., (2007) and that of "Ekpan Nkukwo" (grated cocoyam) and dried shrimps, a traditional diet of South-Eastern Nigeria (63.88%) as reported by Umoh (1972) .
The results of the relative organ weights of rats fed the diets at the end of the feeding studies are presented in Table 4 . Generally, the lowest weight in all the organs were observed in the rats fed the basal diet. Rats fed Nutrend gave the highest liver weight (4.85g) followed closely by rats fed Mgbam (4.81g) with no significant difference (P>0.05) between them. However, the rats fed Mgbam gave the highest kidney weight (0.61g) followed by the Nutrend fed rats (0.59g). This similarity in the liver and kidney weights of the rats fed Nutrend and Mgbam indicate better ability of the rats to utilize these feeds (Essien et al., 2010) . Akaninwor and Okechukwu (2006) also reported that similarity in organ weight of rats fed different diets could indicate similarity of proteins in the diets. There was no significant difference (P>0.05) in means of relative heart weight between the rats fed Nutrend and the other diets. It is therefore suggested that the test diets have no negative effect on the heart of the rats.
Similar results have been reported by Onyeike et al., (1995) . Also, there was no significant difference (P>0.05) in the relative weight of the lungs of the rats fed Nutrend (0.55g) and Mgbam (0.55g).
CONCLUSION
The present in-vivo studies of rats fed the traditional diets "Onunu" and "Mgbam" compared favourably with the reference diet (Nutrend) in all the parameters investigated while the basal diet had the lowest values.
